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Abstract
Cervical screening can radically reduce the incidence of cervical cancer. It is one
of the few cancers that can be prevented due to screening. The Cervical Screening
Program in Norway, therefore, recommends all women between the ages of 25-69 to
participate in screening. Yet, approximately 250,000 women have not done so in the
last ten years. This study explores whether digital nudging can get more women to
participate in cervical screening. Based on theory from persuasive technology and dig-
ital nudging five persuasive messages were designed. These messages were presented
to a representative sample for cervical screening through a survey to investigate how
they were perceived. A total of 280 responses were solicited. Findings show that dig-
ital nudging in the form of persuasive messages can be effective to get more women
to participate in cervical screening. However, some messages were more effective than
others. The text message with the highest potential to get women to participate in
screening, of those who were tested, was a message with a scheduled appointment.
87% of all the respondents answered that it is desirable to receive an invitation to cer-
vical screening through a text message.
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Motivation
The motivation for this thesis was twofold: Previous knowledge and interest in
persuasive technology, and a desire to make a small contribution to women’s health.
Governments and policy-makers have increasingly applied theory from digital nudg-
ing to improve the health of the population. It has thus received a lot of attention
in the health sector in the last decade. I wanted to use my knowledge in this field
to make a small contribution to women’s health. Cervical screening is a preventative
measure against cervical cancer, which usually affects women between the ages of 25-
69. Although research shows that cervical screening can radically reduce the incidence
of cervical cancer, there are still too many women who do not participate in cervical
screening [1]. Measures to increase attendance are therefore necessary to prevent inci-
dences of cervical cancer and mortality.
Since digital nudging has been successfully implemented in various health inter-
ventions, it was relevant to investigate whether this could also be used to get more
women to participate in screening. Hopefully, this study can be a contribution to the




1.1 Statement of problem
Cervical cancer is a type of cancer that affects women between the ages of 25-69.
It is one of the few cancers that can be prevented due to screening [1]. The Cervical
Screening Program in Norway, therefore, recommends all women between the ages of
25-69 to regularly attend screening, which includes taking a pap smear [2]. Still, many
women choose not to do so. Approximately 250,000 women of screening age have not
participated in screening in the last ten years [3]. Half of those who are diagnosed with
cervical cancer have not followed the recommendations from the Cervical Screening
Program [2].
As preventive measures such as screening exist, The World Health Organization
(WHO) issued a goal in 2018 to eliminate cervical cancer worldwide [4]. By 2018, the
incidence rate in Norway was 12,8 cancer cases per 100 000 women [2]. WHO´s goal
is to reach an incidence rate of less than 4 cases per 100 000 women. It is, therefore,
necessary to get more women to participate in screening to avoid incidences of cer-
vical cancer. Currently, all women in screening age receive invitations to participate
in cervical screening. These invitations are sent two months before it is time to take
a new pap smear. By 2020, approximately 40% of these invitations were sent by mail,
and 60% were sent as digital letters (Personal communication, The Norwegian Cervical
Screening Program, January 26, 2021).
Researchers have investigated why women do not participate in cervical screen-
ing. Results show that the reasons are complex, but forgetting to schedule an appoint-
ment [5, 6, 7], having to book an appointment yourself [8, 9], and the current invitation
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being too weak [8] is among the reasons. A recent study on non-attendees to the Cer-
vical Screening Program in Norway reported that today’s invitation strategy failed to
motivate some women to participate in screening [8]. The researchers suggested that
changes to the invitation strategy might be effective to increase attendance.
Persuasive technology has been widely used within the field of Human-Computer
Interaction (HCI) to change, shape, or influence behavior [10]. Over the past decade,
governments and policy-makers have used it to improve the health of the population
[11]. A way of influencing behavior is through the use of nudging, which was intro-
duced in 2008 by Thaler and Sunstein [12]. A nudge is defined as ”Any aspect of the
choice architecture that alters people’s behavior in a predictable way without forbid-
ding any options or significantly changing their economic incentives. To count as a
nudge, the intervention must be easy and cheap to avoid” [12, p. 6]. Several studies
have reported that nudging has been effective to influence or change health behaviors
[13, 14, 15, 16, 17, 18]. Commonly used nudges in health interventions are persuasive
messages sent through a text message (SMS). Persuasive messages change, shape, or
influence behavior through text [10].
As parts of the healthcare industry have been digitized over the past decade, let-
ters and phone reminders have increasingly been replaced by text messages [19]. Re-
search show that text messages have been effective in various healthcare interventions,
including screening [19, 20, 21, 22]. According to Guy et al. [23] short text message re-
minders have proven to increase attendance to scheduled appointments in healthcare.
This study used theory from digital nudging and persuasive technology to de-
sign digital nudges. The nudges were presented to the target population for cervical
screening in the form of persuasive text messages to investigate how they were per-
ceived. According to Jung and Mellers [24] an understanding of how the public per-
ceives nudges are important to successfully implement them. If the public does not
accept nudging it may provoke strong reactions and prevent the nudging from being
effective [25].
1.2 Aim
The aim of this study was to explore if digital nudging could get more women
to participate in screening. As screening is a preventive measure for cervical cancer,
this was a step towards improving the health of women in this target population. This
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study may be relevant for both research implications and implications for practice.
Results can be used by practitioners to get more women to participate in screening.
It will also provide valuable insights into how persuasive text messages perform in a
health intervention.
1.3 Objectives
The objectives of the study were to apply theory from the field of persuasive
technology and digital nudging to design a digital nudge implementation. The nudges
were presented to representatives from the target population for cervical screening in
the form of persuasive text messages. Data was collected using a method that was
capable of capturing how women perceived the various messages.
1.4 Research questions
The problem statement for this master thesis was: Can digital nudging get more
women to participate in cervical screening? To address this, four research questions
were formulated.
• RQ1: Do women find the following nudges motivating? (Social norms, Default,
Affect, Incentives, No nudge)
• RQ2: Do women find it ethically justifiable to receive a message with the follow-
ing nudge? (Social norms, Default, Affect, Incentives, No nudge)
• RQ3: Do women want to receive an invitation to cervical screening through a text
message?
• RQ4: Do different age groups (25-39 years old, 40-54 years old, 55-69 years old)
respond differently to the nudges?
These research questions were able to address the problem statement. Previous
studies report that the outcome of a nudge is dependent on the context [13, 14, 26]. It
was, therefore, relevant to examine different nudges, to see if some performed better
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than others. According to Schneider et al. [27] using the most effective nudge may
have significant benefits. Some nudges may also have unforeseen consequences [27].
According to behavioral scientist Fogg [10], motivation is one of the three el-
ements that change behavior. RQ1, therefore, aimed to investigate how motivated
women were by the various nudges. This may indicate if nudging has the potential to
influence behavior in this context.
The ethics of nudging have been discussed by researchers for a long time [26,
28, 29]. RQ2 aimed to investigate how ethical women perceived the various nudges.
This provide insights on how nudges in this context can be designed to be ethical.
According to Diepveen et al. [25] the public’s acceptance of nudging is important for
policy-makers when developing measures to change health behavior. If the public does
not accept nudging, it may provoke strong reactions and prevent the nudging from
being effective. Having knowledge of public acceptance is also important in order for
policy-makers to act in the public’s best interest.
Text messages have increasingly been used as an alternative to letters and tele-
phone reminders in healthcare [19]. Research shows that this been effective in various
healthcare interventions [19, 20, 21, 23]. RQ3 aimed to investigate how participants
related to receiving an invitation through a text message. This could indicate whether
text messages are an effective platform for screening invitations.
Because of the wide target population to cervical screening (women between 25-
69 years old), RQ4 aimed to investigate if different age groups responded differently
to the nudges. This could indicate if digital nudges should be adapted to various age
groups, or if a “one size fits all” approach should be applied. The age groups that have




This chapter presents relevant literature, theories, and findings from previous
studies.
2.1 Non-attendees to cervical screening
Cervical cancer is a type of cancer that can be prevented to a certain extent by reg-
ular participation in screening [2]. The Screening Program in Norway was established
in 1995 with the goal of getting more women to participate in screening [2]. Several
measures have been taken to achieve this. The cervical cancer program currently rec-
ommends all women between 25-69 years old to participate in screening every third
year. Invitations to are sent either digitally (60%) or physically (40%) two months be-
fore it is time to take a new pap smear (See appendix B) (Personal communication, The
Norwegian Cervical Screening Program, January 26, 2021). Women are recommended
to schedule an appointment with their general practitioner (GP) to take the pap smear.
Additionally, the program launches a campaign (#sjekkdeg) every year in September
to create awareness on the importance of attending cervical screening. Yet, numbers
show that many women choose to not attend [3].
Through a number of studies, researchers have investigated why women do not
participate in cervical screening. Results show that the reasons are complex, but for-
getting to book an appointment [5, 6, 7], having to book an appointment yourself [8, 9],
and the current invitation being too weak [8] is among the reasons. Ekechi et al. [7] con-
ducted a study in 2014 where 937 women living in London answered a questionnaire.
28% answered that they wanted to attend screening, they just ”did not get around” to
7
schedule an appointment. A study from Denmark reported similar results, as 32 % of
women who participated answered that they had not participated in cervical screening
because they forgot to schedule an appointment [6].
A recent study [8] provides valuable insight as to why Norwegian women do not
participate in cervical screening. A group of researchers gathered 41 non-attendees to
screening to get an in-depth understanding as to why they do not attend. The women
were divided into nine focus groups, and four main themes were identified: “Women
have to arrange their own appointment”, “It’s easy to forget about it”, “It has to be a
must” and “It’s a humiliating situation” [8, p. 4]. The current invitation letter was also
referred to as ”too weak”. It failed to motivate women to schedule an appointment to
attend cervical screening. Additionally, women found it easy to postpone screening as
they did not perceive it as critical, rather optional. It is not communicated as a “must”
through the information in the letter. Some expressed that the letter should contain
a scheduled appointment as invitations to breast screening do. Others compared the
invitations to a dental appointment, which often includes a fee for not attending. Older
women reported that they found it more difficult to attend cervical screening now than
before, as they don’t feel like they have a valid reason to schedule a pelvic examination.
The majority preferred to have a female taking the pap smear. Some preferred to go to
a gynecologist instead of their RGP. The researchers suggested that improvements in
the current invitation strategy may increase the attendance to cervical screening.
This study only represents the perspective of women who have postponed screen-
ing for a shorter time period. It is therefore not representative of women who has
postponed screening for a longer period of time. Women with a non-immigrant back-
ground and a high socioeconomic status were over-represented. The findings may
therefore not be representative of the population for cervical screening.
2.2 Why nudge?
According to Thaler and Sunstein [12] people do not always make rational de-
cisions for themselves. Bad decisions are made due to several factors, such as lack of
self-control or lack of information. Several governments and policy-makers have used
nudging to influence people to make what is considered a ”better choice” for them-
selves [13, 14, 15, 21, 26]. The idea behind nudging is that small details can have a
significant impact on people’s behavior [12]. Nudging has proven to be effective in
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various health interventions [13, 21, 30]. A recent study also reported that nudging
increased participation in cervical screening among women in London [13].
Research shows that women do not attend screening because they forget to sched-
ule an appointment [5, 6, 7], needs to schedule it themselves, [8, 9], not perceive it as
important [8] and are not motivated by the invitations [8]. These are all reasons that
occur before the actual screening. Influencing them to participate in this phase, which
is when they receive an invitation, could therefore be an effective measure to get more
women to participate in screening. According to behavioral scientist Fogg [10], moti-
vation is one of the three elements that change behavior.
Designing effective digital nudges requires a thorough understanding of how
people make decisions. Additionally, it requires knowledge of how to design persua-
sive technology, and which nudges that have been effective in similar contexts.
2.3 Human-Computer Interaction and Health
New technology is constantly evolving, and more industries are becoming dig-
ital, including the healthcare industry. A large part of the communication between
health services and the public is currently done digitally [31]. This is due to the devel-
opment of digital solutions in the last decade [31]. A number of measures have been
initiated by the Norwegian government to keep up with the speed at which technology
is being developed [32]. The first action plan for information and communication tech-
nology (ICT) in the health sector was issued in 1997. The goal was to make electronic
message exchange the ”normal” method of communication by the year 2000 [32]. An-
other measure to strengthen the ICT field in the health sector was the creation of the
”Directorate for e-Health” in 2016. The directorate is supposed to strengthen the dig-
itization in the health sector and create modern and effective health services that are
easy to use [32]. In recent years (2019-2020) a proposition for a new e-health law has
been formed in order to improve digital solutions in the sector [33]. In the proposi-
tion, made by the government, a report from OECD (The Organization of Economic
Co-operation and Development) is mentioned. The report entitled ”Health in the 21st
century” states that the health sector is 10-15 years behind in digitization and electronic
data, compared to other sectors [32].
As technology plays an important role in the delivery of information from health-
care services, HCI practitioners have become interested in this field [31]. Health inter-
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ventions are often developed to reach out to large parts of the population, and some of
them are complex. Most people will need some kind of a health intervention during
their lifetime, so it is important that they are easy to use for a variety of people. Accord-
ing to Blandford [31] HCI practitioners are essential in the design and development of
these interventions to ensure that they are user-friendly. There should be cooperation
between technology developers, health experts, and HCI practitioners to ensure that
these systems are fit for the purpose [31].
2.4 Persuasive Technology
Persuasive technology has been widely used to change, shape, or influence be-
havior in a variety of application domains [10]. The field was introduced in the 1990s
by behavioral scientist Brian Jeffery Fogg. He defines persuasive technology as ”com-
puting systems, devices, and applications that are designed to change users attitude or
behaviors” [10, p. 1]. To design persuasive technology Fogg has presents a behavioral
model which consists of three different elements: Motivation, Ability, and Prompt [34].
All of these have to occur at the same time in order to change behavior. A person must
have high motivation, high ability, and an effective trigger for a behavior change to
take place. According to Fogg [34], there was a need for such a model in order to create
successful persuasive technology. Several researchers had previously failed in the de-
sign of persuasive technology because as they lacked a basic understanding of human
behavior.
Fogg [10] believes that people often treat computers as they were human beings,
which is why he refers to computing products as social actors. Five types of social cues
are presented, which Fogg believes can be used by computing products to persuade
users: Physical, language, psychological, social dynamics, and social roles [10].
According to Fogg [10], the more attractive and ”real” the interface or hardware
is the more persuasive it becomes. This provides an opportunity to persuade through
physical cues and can be achieved by using realistic figures, images, and other charac-
teristics. People have different opinions as to what they find attractive, it is therefore
important that designers understand their target population when designing persua-
sive technology [10]. Using language to persuade can be achieved either through text
messages or chat-bots. Personalized text messages like using people’s first names may
be effective. Additionally, Fogg believes that social dynamics can be used to persuade
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people [10]. Computing products may utilize information on how people would have
interacted in reality, and recreate this in the digital environment. He also proposes
social roles as a cue for persuasion. By social roles, he believes that people behave dif-
ferently with authorities. Computer products may also act as an authority, which gives
the opportunity to persuade. Finally, psychological cues may be effective to persuade
people through emotions. Computing products may express different emotions, such
as happiness and sorrow, through the use of text and images [10].
Persuasive technology is widely used within Human-Computer Interaction and
can be seen in a variety of application domains such as marketing, education, politics,
and health [20]. Over the past decade, governments and policy-makers have used it to
improve the health of the population [11]. Orji and Moffatt [11] conducted an empirical
review of 85 papers where persuasive technology has been used for health or wellness.
They reported that it has been an effective approach for shaping/changing behavior in
the range of health and wellness. As much a 92% of the studies in their review reported
positive outcomes. They also reported that persuasive technology is most frequently
used in mobile and handheld devices [11].
2.5 Digital Nudging
A way of influencing behavior is the use of nudging [12]. Researchers around
the world have used nudging to guide, change or influence human behavior. It has
been used both by private companies to achieve higher income, and by governments
to improve the health of the population. According to Thaler and Sunstein [12] the
idea behind nudging is that small details can have a significant impact on people’s
behavior. A nudge should not exclude any alternatives, it is only supposed to influence
people´s behavior in a predictable way and has to be easy to avoid. By using this
knowledge researchers have designed online environments that guide users towards
desired behavior by making small changes in how the information is presented [12].
This is often changes that require small resources and are cost efficient. Nudging has
been used in both physical and digital environments. However, there is a difference
in how digital nudges are designed compared physical nudges. Weimann et al. [35,
p. 1] defines digital nudging as ” the use of user-interface design elements to guide
people’s behavior in digital choice environments”. Choice architects, therefore, have
significant power to influence the choices by organizing how it is presented. According
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to Schneider et al., [27] nudging is used in online environments by making changes to
the interface. There are several ways this can be done. Modifying how something is
presented, like changing the order, color or shape are some of the methods that are
used by choice architects [27]. The timing of the nudge is also an important part of
successfully nudging in digital environments. According to Thaler and Sunstein [12]
how a nudge performs depends on the situation in which it is used. Nudging people
at the right time is therefore important to achieve what is desired. People are more
susceptible to being influenced by a nudge in a situation they have not experienced
before or which they find difficult [12].
According to Schneider [27] people are nudged every day. How something is
presented to us will affect what we choose, which makes it difficult not to nudge. This
is consistent with what Thaler and Sunstein [12] believe. According to them, there is
no such thing as a ”neutral” design. People will always be influenced in one direction
or another, whether we want to be or not.
Can nudging be harmful?
Although nudging is referred to as a promising tool to change behaviors, there are
situations where nudging fails to be as effective. Unexpected effects of a nudge imple-
mentation may occur, which can cause the nudge to have adverse effects. Results from
a study on physical activity trackers [36] showed that feedback with social comparison
only motivated the participants if the comparison were similar to the participant’s per-
formance. Such unexpected effects may cause more harm than good, especially if the
nudge has not been tested before it was if implemented.
Nudges are often developed to suit an entire population, individual differences
are therefore not considered [37]. When nudging is used in health intervention, the
target population often consists of hundreds of thousands of people. In these cases,
a ”one size fits all” approach is commonly used. As individual differences are not
accounted for, this may end up doing more harm than good for some people [37].
Through a review of technology-mediated nudging in HCI, the sustainability of
a nudge was discussed [38]. A small number of studies reported that nudging suc-
cessfully influenced behavior, but failed to influence behavior over time. Most of the
studies that were reviewed had a duration time from one day to a month. It is therefore
unsure how effective a nudge is in a long-term perspective.
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Libertarian Paternalism
Thaler and Sunstein [39] introduced the contradictory movement of libertarian
paternalism in 2003, which became known when they published their book on nudg-
ing. The libertarian principle is all about free choice, while paternalism is the interfer-
ence of choice architects to influence behavior. Economists believe that humans have
all the information they need to make rational decisions, this kind of human is called
for a homo economicus [12]. The movement libertarian paternalism was formed be-
cause Thaler and Sunstein believe that we are only humans, not homo economists.
People are influenced by the environment in one way or another when they make a
choice. Some of the reasons why people make bad decisions are because they lack in-
formation or self-control, or because they are not paying attention. The idea behind
libertarian paternalism is that it should be possible to influence behavior and at the
same time respecting freedom of choice [12].
2.5.1 Nudging in Healthcare
Governments and policy-makers have increasingly applied theory from digital
nudging to improve the health of the population [13, 14, 15, 16, 17, 18]. It has thus re-
ceived a lot of attention in the health sector in the last decade. During Barack Obama’s
presidency, he created his own department for nudging [40]. Cass R Susntein, who in-
troduced nudging together with Richard Thaler, has advised this department with his
expertise. David Cameron, former UK prime minister, created a team called The Be-
havioural Insights Team (Also called the Nudge Unit) [41] to improve public services.
Richard Thaler has advised this team with his knowledge in this field.
According to Harrison et al., [42] some nudges are more effective than others in
health interventions. He recommends five nudges as best practice: Default options,
enable/active choice, prompt implementation intention, frame information, and pro-
vide information [42]. Those who are seen as most effective, if implemented right, are
defaults and enable/active choice. These are provided at the time when the decision
is made. A way of using the default nudge is to change from an opt-in condition to an
opt-out condition [42].
In an attempt to get more health care workers to take an influence vaccination,
Lehmann et al. [16] tested whether a nudge with a scheduled appointment would
have an effect. The study included 122 health workers. Participants were divided into
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two groups. One group received the scheduled appointment and the other received an
encouragement to take the vaccine. Results showed that participants who received the
scheduled appointment were more likely to take the vaccine. According to Kahneman
[43] when people are faced with several choices they often choose the default option
because it does not require any reflection or time.
The behavioral insight team was established by the UK Cabinet Office in 2010
[14]. In 2013 they conducted one of the largest randomized controlled trials ever done
in the UK, where they tested if different persuasive messages could get more people
to sign up as organ donors. They implemented eight different message variants on a
website with high traffic, to nudge visitors to sign up as organ donors. The various
messages were created based on the MINDSPACE framework, which is created by the
same team [44]. The messages were based on social norms, loss/gain frames, commit-
ment, and affect. The message that got most people to sign up as organ donors were a
message based on commitment. People were told that if they would ever need an or-
gan donor, they would probably want people to sign up. They should therefore sign up
to help others themselves [14]. Even though most of the messages led to more people
registering, not all of the variations performed as well. They tested the same message
with and without a stock photo and reported that the picture had no effect. According
to the authors, the stock photo may have given the participants a feeling that it was
a marketing gimmick. Findings show how much difference small changes can make.
The researchers even stated that if they were to use the message that performed the
best throughout the year, it would have lead to around 96,000 more registrations.
Nudging in screening
To ensure high participation in screening programs policy-makers has started us-
ing nudging as a tool [26]. Some of the most used interventions to increase screen-
ing attendance are persuasive messages, pre-screening reminders, personalized letters,
and scheduled appointments [26, 29]. According to Hofmann and Stanak [26], who
reviewed 109 studies related to nudging in screening, the outcome of a nudge is de-
pendent on the context. One target population may react completely differently than
another. It is therefore important that the design and implementation of a nudge are
adapted to fit the context. Several studies have addressed the question of nudging in
screening, and whether this may be effective or not. However, there is apparently less
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empirical research on how nudging has actually performed in screening, especially
cervical screening.
Huf et al. [13] investigated whether text message reminders with a specific con-
tent would have an impact on the cervical screening rates in Northwest of London.
Women between 24-64 who were invited for cervical screening in 2015 participated
in the study, in total 14,538 women. They were divided into two different groups:
women between 24-29 years old who receive their first invitation (Study 1) and women
between 30-64 years old (study 2). Participation in the screening program in this
area of London is declining especially among women who receive their first invita-
tion (women between 24-29 years old). Women in this group received either no text
message reminder or a reminder directly from their GP. This was done to test the ef-
fect of a text message reminder. The other group of women was exposed to various
nudges to see which one that were the most efficient. The messages were based on the
MINDSPACE framework. One included ”social norms” and two others were based
on the ”gain-and loss frame”. Additionally, this group also received a message di-
rectly from their GP. Results showed that SMS reminders improved attendance among
women in this area of London. The most efficient message was the one that was sent
by their GP. The SMS with no nudge had the second-highest improvements in uptake,
which according to the researches [13] might be because of the short, simple message
that does not require any cognitive effort to read. The messages with social norms
did not seem to have any major effects, which according to the authors might be be-
cause of the way it was formulated. The message consisted of the number of women
who participated in screening last year. This number may have been lower than what
the participants expected. The gain- and loss-framed messages did not either have a
significant effect on the uptake. However, when the researchers compared the gain -
and loss-frame, the result showed a significantly higher uptake with women who had
received the loss-frame. This study is one of few that looks at the effect of nudging
through text messages for cervical screening. The results are interesting and relevant
for this study. Both the design of the messages, implementation, and execution.
Gotlieb et al [45] investigated whether gamification could lead more women to
attend cervical screening in Norway. The Cancer Registry of Norway collaborated with
Simula Research Laboratory to develop a mobile application which was called Fight-
HPV. The goal was to nudge women to attend screening and to inform them about
the importance of HPV vaccination. The application was launched in 2017, the same
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time as the study was published, so the researchers have not reported if the interven-
tion actually increased attendance to screening. However, it shows that the Cervical
Screening Program in Norway is aware of nudging as a tool to increase participation
in screening.
Nudging women to attend cervical screening through an application was also
tested by Klasjna and Pratt [22]. They investigated whether the combination of a text
message and an app could increase cervical screening rates. The study took place in
London, and 1464 women who were at least six months overdue to screening were
identified. The participants received a text message that they were overdue to screen-
ing, with a link to an app they could download to schedule an appointment. Findings
showed that scheduling an appointment through an application was more acceptable
with younger women than the older ones. Out of all the women who got the message
10% ended up ordering an appointment, however, only 1/4 of these women down-
loaded the app and booked directly from there. The researchers, therefore, concluded
in their study that the ”key” ingredient was the text messages and not the app. For fu-
ture research they suggested looking at different message variants, to determine what
is the optimal message.
Ethical implications of nudging in screening
Criticism has been directed to some screening programs due to several issues,
such as the fact that it can lead to over-diagnosis [26]. This has led to a discussion
about whether nudging in screening is ethical or not. Some believe that participants
should be free to choose for themselves, while Hofmann and Stanek [26] believes that
nudging is ethical in screening as long as the benefits of screening is higher than the
harm. They believe that it is hard to offer screening in a way that does not influence
what people choose. The question is not if a screening program should nudge or not,
rather how to nudge in an ethical way [26].
Nudging through text messages
As a large part of the healthcare industry has been digitized over the past decade,
letters and phone reminders are increasingly being replaced by text messages [19]. A
large part of the communication between health services and the public is currently
done digitally [19]. Research shows that text messages have been effective in various
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health interventions [19, 20, 21, 22, 23].
One of the reasons why mobile phones are so prevalent for health interventions
is because they have become ubiquitous [20]. People carry with them their phone ev-
erywhere, which makes them available at all times. Mobile phones also have countless
capabilities (text messages, internet, applications etc), and most people are familiar
with the interface. They are affordable considering the numerous different versions,
and accessible as they are easily available. Thackeray and Hunter [46, p.577] define
mobile devices as ”A communication device that uses wireless technology to send in-
formation or communication across distances to other devices or people. Cell phones
are the most common”. According to Klasnja and Pratt [20] people are more open to
interventions through their phones as each individual has created a customized phone
to which they are positively attached. Receiving a text message or another form of
intervention may, therefore, be more acceptable as the user have an emotional relation-
ship to their phone. Mobile phones also open up for interaction with the user, whether
it is through a phone call, text messages, or communication through an application.
Statistics from Norway show that by 2020 99% of people in the age of 9-79 owned a
mobile phone, and 96% had access to a smartphone [47].
According to Guy et al. [23] short text message reminders have proven to increase
attendance to scheduled appointments in healthcare. Through a literature review of 18
studies where text message reminders were used in healthcare, all of them reported
that it had significant effects on attendance to scheduled appointments. Short text
message reminders are therefore viewed as an efficient intervention for attendance to
health services [23].
It has also been reported that text messages have been effective to increase at-
tendance to cervical screening and breast screening [13, 21, 22]. Kerrison et al. [21]
reported that text message reminders increased participation in breast screening. The
study included 2240 women who received their first invitation to breast screening. All
of the participants received a regular invitation, while half also received a text mes-
sage with a reminder of the appointment. Results showed that were significantly more
women who participated in screening from the group who received the text message.
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Digital nudge design
There are several approaches, frameworks, and ”toolkits” for designing digital
nudges. Since this study addresses digital nudging in healthcare, it is relevant to
look at which nudges are used within this field. As previously mentioned, Harri-
son et al. [42] have proposed defaults and enable/active choice as the most efficient
nudge implementations in healthcare. Additionally, there are two frameworks that are
widely used: The MINDSPACE framework [44] and Caraban et al. [38] framework on
technology-mediated nudging in HCI. The first one, MINDSPACE [44] is presented as
a ”toolkit” or a ”checklist” by the authors. It consists of nine different elements for
behavior change (see Figure 1). According to Dolan et al., these [44] are the most ro-
bust effects when it comes to influencing behavior, based on past and repeated founds.
This ”toolkit” has been widely used by policy-makers to increase public health. In 2013
the behavioral insights team designed nudges based on the MINDSPACE framework
in one of the largest randomized controlled trials in the UK [14]. Huf et al. [13] also
used the MINDSPACE framework to design nudges with the goal of increasing par-
ticipation in cervical screening. The framework does not provide an explanation of
how it should be integrated, as it should be implemented with consideration for the
surroundings. The context in which the nudge is presented will affect how it performs
[44].
Figure 1: The MINDSPACE framework.
Caraban et al [38] present a systematic review on different types of nudging that
have been identified in the field of HCI. Nudging has been researched for many years,
however, the researchers missed a framework on how to effectively implement nudge
interventions. They identified 23 different nudging mechanisms used in HCI, which
were placed in 6 categories; Faciliate, Confront, Deceive, Social Influence, Fear, Reinforce.
The identified nudges are presented as a framework for future digital nudging in HCI
[38]. Both of these frameworks contain nudges that have shown to be effective in vari-
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ous health interventions. However, some are more commonly used in health interven-
tions than others:
Default: Default is repeatedly mentioned as one of the most effective nudges in
health interventions to influence behavior [38, 42, 44]. According to Kahneman [43]
when people are faced with several choices they often choose the default option be-
cause it does not require any reflection or time. Currently, The cervical Screening Pro-
gram in Norway sends open invitations where it is recommended to attend screening.
Lonnberg et al. [30] investigated whether it could be effective to change the default
from being a recommendation to a scheduled appointment. Results showed that this
increased participation in cervical screening.
Changing the default from being an opt-in to opt-out has also been effective in
getting more healthcare workers to take an influence vaccination. Lehmann et al. [16]
changed the default from being a recommendation to a scheduled appointment. Re-
sults show that the participants who received the scheduled appointment were more
likely to take the vaccine than those who only received an encouragement.
Social Norms: Nudges based on social norms is mentioned in both the framework
on technology-mediated nudging in HCI [38], and in the MINDSPACE framework [44]
as effective nudges to influence behavior. Additionally, social norms are similar to one
of Fogg´s social cues for designing persuasive technology: Social dynamics. [10]. Ac-
cording to Axelrod [48] established norms within a group can have significant power,
as it is behavioral expectations individuals try to achieve. It represents what is an ac-
ceptable way of behaving within a group of people or a society [48]. People want to
deliver what they feel is expected from them, which is what the social norm nudge
takes advantage of [38].
An experiment conducted by Wagner et al.[49] tested whether people that had
no intention to participate in screening could be motivated to attend if the uptake to
screening were higher than they had expected. The results showed that this was an
effective way to motivate people to attend screening.
Affect: According to Dolan et. al [44] and Caraban et al. [38] emotional messages
are powerful in decision-making. The MINDSPACE framework has called this way of
influencing behavior affect. Several studies have designed nudges that are based on
fear-appeals [13, 14, 50], which exploits the person’s feelings in order to make them
behave in a certain way. Fear-appals can be implemented by presenting something in
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a way that makes the person afraid of missing out or afraid of losing something. This
may lead to the desired behaviour. Emotional messages are similar to one of Foggs [10]
social cues for persuasive technology: Psychological cues.
In a meta-analysis of 127 articles, Tannenbaum et al. [50] examined the effect of
fear appeals on influencing behavior. In almost all of the studies, it was reported to be
effective. It was found that messages with a significant degree of fear were the most
effective. Within the category of fear-appeals, messages containing a loss-frame are
commonly used and have proven to have a small positive effect on participation in
cervical screening [13], and to get more people to sign up as organ donors [14].
Incentives: According to the MINDSPACE framework [44] economic incentives
can be a robust effect to influence behavior, as people are sensitive to cots. According
to Kahneman [43] people dislike losing more than then they like winning the same
amount. The significance of an economic loss depends on who sees it, as people have
different reference points [43].
A study by Volpp et al. [17] investigated whether incentives could motivate
weight loss. The participants deposited an amount of money and were told that they
would get it back if they lost weight. Results showed that the incentives worked, as
the participants lost a significant amount of weight. It has also been reported that in-
centives were effective for smoking cessation [18]. In a study from the United States,
two groups of people received information about smoking cessation, of which one also
received economic incentives to quit smoking. The results showed that it was signifi-
cantly more people from the group that received incentives who stopped smoking than
from the other one.
2.6 Behavioral Science
Human behavior is complex and shaped by several factors, such as previous ex-
periences and physical, emotional, and cultural factors [51]. Each person’s reference
point influences how they behave and the choices that are made. According to Glanz
and Bishop [51], an understanding of the most influential factors as to why people
behave as they do may lead to more knowledgeable health programs. It is therefore
important to have a thorough understanding of how people make decisions to ensure
participation in health programs.
Psychologist Daniel Kahneman, who was awarded the Nobel Prize for his work
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in economics, has spent a lot of his time trying to understand how people make choices
[43]. Much of today’s literature in this field is therefore based on his findings. In order
to understand how people make choices, there are two theories that are of interest: The
dual-process theory and status quo bias.
Dual-process theory
According to Kahneman [43], our choices are based on two ways of thinking, the
automatic and way (system 1) and the reflective way (system 2). The automatic way
is responsible for skilled actions, actions that we don’t have to reflect on but perform
automatically, like riding a bike. We often use emotions or previous experiences to
make choices fast. According to Kahneman, [43] this way of thinking is responsible
for 95% of our daily decisions. In situations where the automatic way of of of thinking
is used we apply heuristics in order to make fast and efficient decisions, which are
mental shortcuts. Even though heuristics helps us to make fast decisions, it often leads
us to choose the default option, instead of using the time to consider all the options.
According to Thaler and Sunstein [12] nudges influence automatic choices, and rarely
the reflective ones. The reflective way of thinking is the opposite, it’s goal-oriented and
slow, and is only used in situations the automatic system cannot handle.
Status quo bias
According to Samuelson and Zeckhauser [52] people usually have a status quo
alternative when making decisions. We could either choose to do nothing, to keep
the status quo, or we could choose the option that improves the current situation. Ex-
periments show [52] that people usually stick to the status quo instead of choosing
the option that in a long-term perspective could be the most beneficial. According to
Samuelson and Zeckhauser, [52] this means that people often choose the default choice.
Johnson and Goldstein [15] investigated whether changing the defaults in organ
donation could be effective to get more organ donors. Results showed that changing
the default to an opt-out condition has the possibility to double the number of organ
donors. In this condition, people have to opt-out if they do not want to be an organ
donor, as opposed to an opt-in condition where they have to sign up.
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2.7 Ethical Implications
There is an ongoing debate on whether nudging is ethical or not [28, 53, 54]. Much
of the criticism is directed at the fact that nudging is manipulative. According to Thaler
and Sunstein [12], the idea behind nudging is that people should not be aware that they
are being nudged. Goodwin [53], which is an opponent of the concept of nudging,
believes this undermines human control. Additionally, Goodwin argues that nudging
should be rejected as it does not solve the ”big problems” faced by society, such as
health.
According to Thaler and Sunstein [12], a nudge preserves the freedom of choice
based on the idea of libertarian paternalism. Goodwin disagrees [53], arguing that in-
fluencing people to adapt to a different behavior does not preserve freedom of choice.
Another researcher who has engaged in this discussion is Wilkinson [54]. He believes
that whether a nudge is manipulative or not depends on what the intentions of the
nudger are. If the nudger has manipulative intentions the nudge becomes manipula-
tive.
Thaler and Sunstein [12] believe that nudging is ethical as long as the nudge is
easy to avoid and does not exclude any options. They believe that people will always
be influenced in one direction or another, whether they want to be or not. According
to Hansen and Jespersen [28], the level of transparency of a nudge is what decides if it
is ethical or not. If the intentions of the nudge are clear, the nudge is ethical.
2.7.1 Public acceptance of nudging
The public’s acceptance of nudging is important for policy-makers when decid-
ing on which intervention to use to change health behavior [25]. If the public does not
accept nudging, it may provoke strong reactions and prevent the nudging from being
effective [25]. Having knowledge of public acceptance is also important in order for
policy-makers to act in the public’s best interest.
Through a number of studies, researchers have investigated the public accep-
tance of nudging. Results show that a high proportion of people found it acceptable
[24, 55, 56]. Cass and Sunstein [56] reported that people from six European coun-
tries (Denmark, France, Germany, Hungary, Italy, and the United Kingdom) supported
nudging. The data was collected through a variety of surveys. Participants accepted
the nudge if they believed that it matched most people’s interests. Additionally, results
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showed that a majority of people did not support a nudge that contained economic in-
centives. Hagman et al. [55] reported that the acceptance of nudging was also high
in Sweden and the United States [55]. However, the acceptance of nudges related to
social welfare was higher than nudges that focused on private welfare.
2.8 Summary
This chapter reveals that digital nudging has increasingly been used by govern-
ments and policy-makers to improve the health of the population. It has thus received
a lot of attention in the health sector in the last decade.
Several approaches, frameworks, and ”toolkits” for designing digital nudging
have been published. A majority of the nudges that have been used in health-related
studies can be found in two frameworks: The MINDSPACE framework [44] and Cara-
ban et al´s [38] framework on technology-mediated nudging in HCI. However, some
nudges are more commonly used than others in health-related studies, these are default,
social norms, incentives and affect/fear.
Several studies have addressed the question of whether nudging can be effective
in increasing participation in screening. However, there is apparently less empirical
research on how nudging has actually performed in screening. There are also few
studies on how digital nudging has performed over time in health interventions. Most
studies have investigated the effect of a nudge with a duration time of one day to
one month. It is therefore uncertain how effective digital nudges are in a longer time
perspective.
There is an ongoing debate on whether nudging is ethical or not. Some believe
that nudging is ethical as long as the nudge is transparent, while others believe that it
manipulates the user’s choice. However, there seems to be an agreement among some




This chapter presents the methodology approach. Detailed information about the
execution, participants, digital nudge design, and measures taken to ensure reliability
and validity are provided.
3.1 Methodology
The aim of this study was to explore if digital nudging could get more women
to participate in screening. To investigate this, several research questions needed to be
addressed. First of all, it was relevant to examine different nudges. Previous studies
report that the outcome of a nudge is dependent on the context [13, 14, 26]. Addition-
ally, it was relevant to examine how motivated women were by the different nudges,
to determine if it would have influenced them to participate in screening. According
to behavioral scientist Fogg [10], motivation is one of the three elements that change
behavior.
There has for a long time been a discussion among researchers whether nudging
is ethical or not in healthcare and in screening [26, 28, 29]. It was, therefore, relevant
to investigate if women found it ethically justifiable to be nudged. Since the target
population for cervical screening is so large (Women between 25-69 years old), it was
also relevant to investigate if there were any differences in how the groups related to
nudging.
Text messages have been increasingly used as an alternative to letters and tele-
phone reminders in healthcare [19]. Research shows that it has been effective in var-
ious healthcare interventions, including screening [19, 20, 21, 22]. It was, therefore,
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relevant to investigate whether participants found it desirable to receive an invitation
through a text message.
To answer these research questions, data representing the target population for
cervical screening had to be collected. Quantitative research was therefore considered
relevant, as it facilitates the collection of data from a large number of people that is
descriptive of a user population [57].
The data was collected through a survey where the goal was to get as many
women as possible from the target population to cervical screening to answer. Five
different text messages were presented. Four of them contained a nudge and one did
not. Respondents were asked how motivated they were by the various messages and
if they found them ethically justifiable by the Cervical Screening Program to send.
Additionally, questions about age, previous experiences, and attitudes were asked to
analyze if there were any differences between groups.
Asking participants how they perceive the different nudges gives an indication
of whether they would be effective in the specific context. The advantage of using this
method is that it is possible to predict how the nudges will perform. Some nudges
have previously proven to do more harm than good [44]. According to Hofmann and
Stanek [26] some nudges may work against their purpose resulting in low attendance,
as some social groups can experience it differently than others. By using a survey, such
issues are identified before they can do any harm.
3.2 Choice of method
In order to collect data that were representative of the target population, a survey
was considered the most relevant. According to Lazar et al. [57, p. 105] a survey is
a ”well-defined and well-written set of questions to which an individual is asked to
respond”. Some refer to surveys as a questionnaire, which has led the two terms to be
used interchangeably [57]. According to Dillmann [58, p. 149] a questionnaire is ”only
one element of a well-done survey”. A survey is seen as the methodology approach
which includes the whole process of collecting and analyzing data [57]. This study will
therefore use the term survey as it reflects the whole process of data collection and not
just the list of questions.
A survey was seen as appropriate as it reaches out to a wide target population
that is geographically spread in a short period of time [57]. It provides valuable de-
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scriptive information on characteristics and attitudes from a larger number of people.
Additionally, a survey can be kept anonymous, which may result in more respondents.
According to Lazar et al. [57] surveys are frequently used in HCI.
One limitation is that participants may misunderstand questions, which gives
incorrect results. It is also possible that the answer alternatives do not reflect what the
participant wants to answer. Additionally, a survey is dependent on measures that
ensure validity and reliability for the results to be representative and accurate [57].
Several methods were considered before choosing to use a survey. The fact that
physical contact has been limited during the Corona pandemic, made some methods
less suitable. In a study on non-participants to the Norwegian screening program [8]
focus groups were used to get an in-depth understanding as to why some women do
not participate in screening. This method was considered as it would have provided
an in-depth understanding of what kind of messages would influence women to par-
ticipate in screening. In contrast to a survey, focus groups provide the opportunity to
ask open-ended questions that gives a deeper understanding of the addressed subject
[57]. Discussions that arise in focus groups can provide new viewpoints and reveal
similarities between the participants [57]. According to Lazar et al. [57], this method
requires the researcher to have observational abilities for it to be successful. Little ex-
perience with this method was one of the reasons why it was not chosen. Additionally,
the data that are collected through focus groups would not be relevant to answer the
study’s aim. Due to the corona pandemic, it would not have been possible to convey
this method physically. It may therefore be that digital discussions would have limited
the flow of the conversation.
Other similar studies have used field experiments to nudge the target population
[13, 14, 30]. Huf et al. [13] collaborated with the screening program in London, and
implemented persuasive messages in their current invitation program. The messages
were sent directly to participants of the screening program. One group received a per-
suasive message while a control group did not. Testing how persuasive text messages
in the representative environment performs could have been relevant for this study,
and was therefore considered. However, time restrictions and resources did not make
it possible. The Cervical Screening Program in Norway does not currently use text
messages in their program. It would therefore have been too extensive to implement.
Few similar studies have used surveys to test the effectiveness of a nudge. Most
of the studies have tested the effectiveness through field experiments, but there is ap-
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parently less research on how it is perceived by the receiver. According to Jung and
Mellers [24] an understanding of how the public perceives nudges are important to
successfully implement them.
Surveys give an opportunity to ask additional questions that may provide a deeper
understanding as to why some messages are more influential than others. It is also
possible to investigate whether internal or external factors such as age or previous ex-
periences affect how influenced participants are by different nudges. Additionally, it is
possible to ask a large number of participants if it is desirable to receive an invitation
through a text message.
3.3 Survey design
To collect the necessary data, an online survey was conducted. The entire survey
can be seen in Appendix A. The survey design and details are described below.
Target population
The target population for this study was women between 25-69 years old who
are recommended to participate in cervical screening in Norway. In order to get a rep-
resentative sample of participants, an attempt was made to spread the survey through
various channels by people in different age groups. Due to the corona epidemic, it
was difficult to recruit participants. A total of 280 women between 25-69 years old re-
sponded. According to Lazar et al., a [57] large sample size may increase the validity
of a survey and reduce random errors.
Random sampling of participants has usually been considered as a sign of va-
lidity [57]. According to Lazar et al. [57] research communities view this differently.
Surveys without random sampling have been considered valid for many years in the
HCI community [57].
Questions
To ensure that each question in the survey was neutral, comprehensible, and not
biased, guidelines for designing questions for surveys were followed. According to
Gripsrud et al., [59] each question should be kept to a minimum and only contain
words that are familiar to most people. This resulted in a total of eleven questions.
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Additionally, Gripsrud et al. [59] recommend that a question only asks for one thing.
Nor should they be biased or nudge respondents to respond in a particular way. To en-
sure that all of these guidelines were properly followed, a pilot was conducted, which
are presented later in this chapter.
Most of the questions had Likert scale answers instead of Yes/No answers. This
was done to get more detailed and representative answers [60], but also to not increase
the user’s cognitive load. Similar answer alternatives allow participants to become fa-
miliar with the options. Participants were asked to answer the extent to which they
agreed or disagreed with different statements. They responded using a five-point Lik-
ert scale.
Construction
The survey consisted of three parts that were divided into three pages. This was
done to prevent the participants from going back to change their answers. A short
introduction gave a description of the theme and purpose so that the participants un-
derstood the context. It was also informed that the survey was anonymous.
According to Malhotra, [60] it is important that the visual presentation of the
survey represents the content. To keep the design neutral, a grey color was chosen for
the background, along with a standard font for good readability. Google Forms was
chosen as the program for the survey due to previous knowledge.
Pilot test
A pilot test was conducted to identify and eliminate any questions that were con-
fusing, biased, or misunderstood [57]. Pilot testing was done three weeks before the
actual survey, with eight people from different age groups. The youngest participant
was 26 years old while the oldest one was 62 years old. The pilot was conducted
digitally due to corona restrictions. In order to get immediate feedback while the par-
ticipants were taking the survey, they were called on Facetime. Any doubts related to
a question were carefully analyzed.
Some of the feedback provided by the participants were related to comprehen-
sible words, vague formulations, and biased text. An example of an adjustment that
was done after the pilot was to change the word ”convinced” to ”motivated” in the
sentence ”Based on this message, do you feel convinced to take a pap smear?”. Some
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of the participants perceived this differently. It was also mentioned that it would have
been nice to know the approximate time it takes to answer all the questions. This was
therefore implemented in the introduction.
Some women in the oldest age group had some technical issues when answering
the survey on their mobile phones. In order to see all the answer options, you had
to ”swipe” on the screen, which was not intuitive for all. It was therefore written in
the introduction that it was recommended to conduct the survey on a computer, in
addition to an explanation of how to do it on a mobile phone. After the adjustments
were made, the survey was tested again on four people from the same group, to ensure
that the new adjustments were understood correctly.
Reliability and validity
Measures have been taken to ensure the reliability and validity of the survey.
According to Lazar et al. [57, p.59] an experiment is reliable if it can be repeated by
other researchers and give the same results. For this to be possible, it is important
that the questions are understood correctly and similarly by all participants. This was
ensured through a pilot with participants that were representative of the target pop-
ulation. Questions that were confusing were rephrased. To make sure that the new
adjustments were understood correctly, some of the same participants conducted the
survey once more. Likert scale answers were mostly used instead of Yes / No answers
so that participants could indicate a degree of how much they agreed. This gives more
nuanced answers.
According to Lazar et al., [57] validity refers to how accurately the survey mea-
sures the concept, and to which degree it is representable for the entire population. A
pilot test is also important to ensure the validity of a survey [57], as well as the relia-
bility. It gives a good indication of what the result of the survey will be, which makes
it possible to see if this is accurate with the study’s goals. Another measure to increase
the validity of a survey, is according to Lazar et al. [57] to have a large enough sample
size that is representative of the population. An attempt was therefore made to get
as many respondents as possible from a wide range of the target population. A total
of 280 women between 25-69 years old responded. The participants were classified
into three age groups (25-39, 40-54, 55-69). This ensured that participants of all ages
responded, which makes the survey more representative.
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In addition to the persuasive messages, a control message was designed. A con-
trol condition is often used in studies to test the effect of an experimental condition [57].
This ensured that only the nudge itself was tested, as this was the only independent
variable. It is a way of securing that only what is meant to be tested is tested.
3.4 Digital Nudge Design
The aim of this study was to investigate whether nudging can get more women
to participate in screening. This was done by implementing a nudge in a text message
that contained a general encouragement to take a pap smear. Since women are cur-
rently receiving a written invitation to participate in the screening program, this way
of implementing the nudge was seen as appropriate. Similar studies have reported that
this way of nudging has shown to effectively influence behavior [13, 14]. The nudges
were designed based on literature from persuasive technology and digital nudging.
In addition to four persuasive messages, one control message without a nudge
was designed. A control condition is often used in studies to test the effect of an exper-
imental condition [57]. All of the messages was identical, except from the persuasive
messages that contained a independent variable which was the nudge. The identi-
cal text on all of the messages was ”It is now time to take a new pap smear”, and
”Click here to read more about the cervical screening program”. This was inspired by
the original invitation letter (See Appendix B). The first sentence was included as it
informs the participants about why they are receiving the message. The second one
contains a hyperlink that is connected to the Cervical Screening Programs website for
those who want more information before they decide if they want to take a pap smear.
This was included as the text messages are kept to a minimum to not increase the
receiver’s cognitive load. To make it intuitive that the hyperlink is clickable, it was
underlined and blue. This is a common way of specifying that something is clickable,
and can be seen in emails, websites, and text messages. According to Nielsen [61], the
founder of Jacobs Law, users want their digital products to work the same as the ones
they are used to. It may therefore be appropriate to follow certain industry standards
to not increase users’ cognitive load.
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3.4.1 Chosen nudges
Commonly used frameworks for nudging in health-related studies are the MINDSPACE
framework [44] and Caraban et al´s [38] framework on technology-mediated nudging
in HCI. These frameworks will be used as a theoretical basis for the design and devel-
opment of the various nudges. They will, however, be adapted to fit the context. The
rest of this chapter presents the four messages and the control message.
Message 1 - Affect
According to Dolan et. al [44] and Caraban et al. [38] emotional messages are
powerful in decision-making. Research shows that nudges based on fear appeals have
been used to get more women to participate in cervical screening [13] and to get more
people to sign up as organ donors [14].
An emotional message based on fear was designed. The message was designed
based on statistics from the Cervical Screening Program on the number of cancer cases
and deaths caused by cervical cancer [2]. According to Tannenbaum et al. [50] mes-
sages with a significant degree of fear have proven to be the most effective. It has also
been reported that messages containing a loss-frame have been more effective than a
gain-frame message in similar studies [14, 13]. The message was as follows:
”Every year, about 300 women are diagnosed with cervical cancer in Norway, where
approximately 70 dies. It is now time to take a new pap smear. Schedule an appointment with
your GP. Click here to read more about The Cervical Screening Program. Kind regards, The
Cervical Screening Program”
Message 2 - Default
Through a literature review on nudging in screening, Hofmann and Stanak [26]
found that default bias, such as scheduled appointments were one of the most com-
monly used nudges. Both the MINDSPACE framework [44] and the framework on
technology-mediated nudging in HCI [38] reports that defaults are an effective way of
influencing behavior. Additionally, Harrison et al.[42] propose defaults as one of the
most efficient nudges in healthcare.
Studies show that defaults have been effective to increase participation in cervical
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screening [30], influence vaccination [16], and to get more people to sign up as organ
donors [15]. Changing the default from an opt-in to opt-out is commonly used.
The Cervical Screening Program is currently dependent on the participants them-
selves to schedule an appointment. A previous study on non-attendees to cervical
screening reported that some women did not found it important enough to attend
screening because they had to schedule an appointment on their own initiative [8]. Par-
ticipants also mentioned that they were satisfied with the invitations to breast screen-
ing as they contain scheduled appointments. It was, therefore, relevant to investigate
if changing the default from a recommendation (opt-in) to a scheduled appointment
(opt-out) could make more women participate in screening:
”It is now time to take a new pap smear. You have received a scheduled appointment with
your GP on 20.04.2021 at: 09.30. Click here to change the appointment. Click here to read
more about The Cervical Screening Program. Kind regards, The Cervical Screening Program”
Message 3 - Social Norms
According to Axelrod [48] established norms within a group can have significant
power, as it is behavioral expectations individuals try to achieve. It represents what is
an acceptable way of behaving within a group of people or a society [48]. This has led
researchers to use social norms for behavior change, by presenting how others have
behaved in the same situation. Previous studies have reported that implementing a
nudge based on social norms has successfully influenced behavior [44, 14]. Sallis et al.
[14] reported that a message based on social norms had a positive effect on registrations
for organ donations.
As social norms have proven to be effective for influence behavior in health-
related studies, one of the messages was based on this. The Cervical Screening Pro-
gram has reported that approximately 400,000 women participate in the screening pro-
gram each year by taking a pap smear [2]. This number was used to represent the
behavior of others in the same population. According to Dolan et. al [44], when de-
scriptive norms are used they should match people’s expectations, in order to be ef-
ficient. The norm should be as related to the target audience as possible to have the
greatest effect.
In a study where persuasive messages were used to increase attendance to cervi-
cal screening, a social norm message only led to small differences in attendance. The
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researchers concluded that the participants expected the statistics to be higher than
what was presented [13]. Women’s expectations of the screening uptake may deter-
mine how well this message works:
”Approximately 400,000 women take a pap smear each year, so should you. It is now
time to take a new pap smear. Schedule an appointment with your GP. Click here to read more
about The Cervical Screening Program. Kind regards, The Cervical Screening Program”
Message 4 - Incentives
Economic incentives can be efficient to influence or change behavior as people are
sensitive to cots [44]. Research shows that nudges with incentives have been effective
for smoking cessation [18], and for weight loss al.[17].
In a recent study on non-attendees to cervical screening [8], invitations for screen-
ing were compared to a dentist appointment, which usually contains a fee. It was
mentioned that a fee for not showing up to a scheduled appointment could have been
efficient in getting more women to participate in screening.
A message with economic incentives was designed. The message contained a fee
for not showing up to a scheduled appointment, as people are sensitive to cots and
want to avoid losses [43]. The fee is 50€, which is representative of what an appoint-
ment with a gynecologist or a GP costs. According to Kahneman [43] the significance
of an economic loss depends on who sees it, as people have different reference points.
It is, therefore, possible that women with different reference points react differently to
this message:
”You have received a scheduled appointment with your GP on 20.04.2021 at: 09.30 to
take a pap smear. You will be charged a fee of 50€ for not attending the scheduled appointment.
Click here to change the appointment. Click here to read more about The Cervical Screening
Program. Kind regards The Cervical Screening Program”
Message 5 - Control message
A control condition is often used in studies to test the effect of an experimental
condition [57]. The two conditions are identical, except for a variable that is changed
in the experimental condition, which the researchers believe has an effect. If the result
shows that the experimental condition performs better, it indicates that the variable
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changed by the researcher’s worked [57]. An identical message without a nudge was
therefore designed to compare against the messages with a nudge.
Similar studies have reported different results when using a control message. In
an attempt to increase participation in cervical screening various persuasive text mes-
sages were tested together with a control message [13]. Result showed that the control
message was the second-most influential. Sallis et al.[14] tested persuasive text mes-
sages to increase organ donors. The control message was reported as the least effective
compared to the others. A message that only contained the standard text, without a
nudge was therefore designed:
”It is now time to take a new pap smear. Schedule an appointment with your GP.
Click here to change the appointment. Click here to read more about The Cervical Screening
Program. Kind regards The Cervical Screening Program”
3.4.2 Visual considerations
According to Schneider [27] the way a nudge is presented is almost as important
as what it contains. To make the five text messages look as realistic as possible, they
were visualized to look as close to a real text message as possible. Research has shown
that the more attractive and ”real” the interface or hardware is the more persuasive it
becomes [10]. According to Fogg [10] people have different opinions on what they find
attractive, which is why designers need to understand their target population when
designing persuasive technology. The design of the interface was based on how a
message looks on most smartphones. Research shows that 99% of all people in Norway
between 9-79 years old owns a mobile phone, and 96% have access to a smartphone
[47]. It was therefore accounted for that most of the participants had seen a similar
interface before. Indesign was used to design the interface, and Figure 2 shows the
final result. The rest of the text messages can be seen in Appendix A.
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Data from the survey have been carefully cleaned and prepared before various
statistical tests were performed in JASP. This chapter first presents the sample, choice
of statistical tests, and then the results. Results will be presented with each research
question. RQ4 “Do different age groups (25-39, 40-54, 55-69) respond differently to the
nudges?” are relevant to both RQ1, RQ2, and RQ3, and will therefore be reviewed with
them.
4.1 Sample
A total of 280 individuals has responded, of which 154 respondents (55,6%) are
25-39 years old, 87 respondents are 40-54 years old (31,4%) and 36 respondents are 55-
69 years old (13%) (See Figure 3). Due to the varying number of respondents in the
three groups, percentages have been used in the following analyzes.
A majority of the respondents have taken a pap smear before (240 participants,
90,1%), while the rest have not taken one (27 participants, 9,9%). Of all the participants
who responded, 52% found it very important to take a pap smear, while 44% found it
important. Only 3% answered that they were neutral, and 1% that they did not find it
important.
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Figure 3: Number of participants by age.
4.2 Statistical considerations
A majority of the questions in the survey can be answered through a five-point
Likert scale. The choices range from 1 =Very small degree, 2 =Small degree, 3 =Nei-
ther, 4 =High degree, and 5 =Very high degree. How Likert scales should be analyzed
has been discussed for over 50 years [62]. According to Carifio and Perla [62], who
have addressed this ongoing debate, the “ordinalists” say that Likert scales should be
analyzed using non-parametric statistics as it is ordinal numbers. Other requirements
must also be met to use parametric methods, such as having a large enough sample
size and normally distributed data. On the other side, Norman [63] argues that para-
metric statistics can be used for Likert scales without any fear of getting the wrong
conclusion. He presents an example where he shows the small difference between
a non-parametric (Spearmans rho) and parametric (Pearsons r) test even though the
data was not normally distributed. Both Carifio and Perla, [62] and Norman [63] refer
to several empirical studies which show that parametric analysis is robust enough to
be used for Likert scale measurement. Due to the ongoing debate among profession-
als, several papers are published with arguments from both sides. I used parametric
tests for my analysis, even though my data is ordinal, as it allows for several forms of
37
analysis for which non-parametric analysis has no alternatives.
Parametric tests
I used a repeated-measures ANOVA to compare means across two or more groups
of data in the survey [64]. Repeated measures ANOVA was used since the data were
within groups [57]. In those cases where sphericity is violated, I have chosen to use
a Greenhouse-Geisser correction. Sphericity can be violated when you have three or
more levels in the repeated measures ANOVA, which I had in several of the analyzes.
In some cases, it is relevant to see if there are any differences between individuals, like
males vs. females or children vs adults. For this data set, it is relevant to discover if
the answers differed between the three age groups (25-39, 40-54, 55-69), or if women
who have taken a pap smear before answered differently from those who have not
taken one. To discover this, I used a repeated-measures ANOVA with a Greenhouse
Geisser correction on the different groups and extracted the results with a between-
subject effect test to see if the results differed between the individuals. When results
from ANOVA tests showed a significant difference, Post Hoc tests with a Holm correc-
tion were done to explore where the differences occurred [64]. Holm´s Post Hoc test is
an alternative to the original Bonferroni test.
4.3 RQ1: Do women find the following nudges motivat-
ing? (Social Norms, Default, Affect, Incentives, No
nudge)
To answer this research question, all of the nudges were presented to the par-
ticipants with the question “How motivated are you by the following nudge?”. The
participants responded based on their subjective perception of the nudges, through
a five-point Likert scale. The result is presented in Figure 4 as a diverging stacked
bar chart. The chart shows a clear trend, namely that women found the Default nudge
the most motivating. 44% answered that they were highly motivated by it and 27%
answered that they were motivated. The chart also shows that participants found In-
centives nudge the least motivating. 25% answered that they are not motivated by it at
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all, and 19% answered that they were not motivated.
A repeated measures ANOVA with a Greenhouse-Geisser correction shows that
there is a significant difference in how motivating the participants found the five mes-
sages with the different nudges (F(3.583, 985.279) = 42.132, p < .001). Post Hoc tests
were conducted to reveal specific differences between the nudges. There is a signifi-
cant difference between all of the nudges (p <.05), except Social Norm nudge and No
nudge (p = .434). There is a considerable difference between Default nudge (M = 4.007,
SD = 1.005) and Incentives nudge (M = 2.924, SD = 1.471) ( p < .001), which can be seen
in Figure 4.
Neutral answers may indicate if there has been any uncertainty associated with
the message. The message with the highest percentage of neutral answers (31%) was
the one containing No nudge. The messages with the lowest percentage of neutral an-
swers were the ones containing the Incentives nudge (16%) and the Default nudge (18%).
Figure 4: Motivation to take a pap smear based on each of the messages.
The participants were divided into three age groups: 25-39 years old, 40-54 years
old and, 55-69 years old. It is relevant for RQ4 to see if these individual groups have
responded differently. This can be a contribution to the discussion about whether to
use a ”one size fits all” strategy or if text messages should be adapted to fit different
age groups. Figure 5 shows what the different age groups have responded to the ques-
tion “How motivated are you by the following nudge”. It shows that all of the groups
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found the message with the Default nudge the most motivating and the Incentives nudge
the least motivating. The youngest age group (25-39 years old) and the oldest one
(55-69 years old) have answered similarly, with Default nudge as the most motivating,
followed by Affect nudge, Social Norm nudge, No nudge and Incentives nudge. The remain-
ing age group (40-54 years old) have answered that they are somewhat more motivated
by the message including No nudge than the one containing Social Norm nudge, which
was the only difference from the other groups. Apart from this, there is a similarity in
the answers from the three age groups.
The repeated measures ANOVA test reported that there was no difference be-
tween group factors, which means there was no significant difference in how moti-
vated different age groups were by the various nudges (F(2,272) = 0.392, p = .676).
Figure 5: Motivation to take a pap smear based on each of the messages, across age groups.
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Participants who have/have not taken a pap smear before
A majority of the respondents have taken a pap smear before (240 participants,
90,1%), while the rest have not taken one (27 participants, 9,9%). It’s appropriate to
investigate if there are any differences in how motivated women are by the various
nudges, whether they have taken a pap smear before or not. This can give an in-
sight into whether the invitations should be tailored towards women who have taken
a pap smear before and those who have not. A repeated-measures ANOVA test with
a Greenhouse-Geisser correction reported that there was no difference between group
factors, which means there was no significant difference in ( F(1, 268) = 2.46, p = .118)
in how motivated women were by the various nudges, whether they have taken a pap
smear before or not.
Participants who have had a negative experience with taking a pap smear
Another question in the survey was related to whether the participants have had
a negative experience with taking a pap smear. 86,7% have not had a bad experience,
12,6% have had a bad experience and the remaining 1,1% did not want to answer.
Further tests were done to see if this negative experience can have an effect on how
motivated the participants were by the various nudges. A repeated-measures ANOVA
test with a Greenhouse-Geisser correction reported that there was no difference be-
tween group factors, which means there was no significant difference (F(3, 272) = 0.21,
p = .888) in how motivated women were by the various nudges, whether they have
had a bad experience with taking a pap smear or not.
Do the probability of taking a pap smear increase after receiving a text message?
Participants were asked if the probability of taking a pap smear increases based
on the various messages. Results are presented in Figure 6 and show that that the mes-
sage containing the Default nudge had the most potential to get women to participate in
screening. As many as 50% answered that the probability of taking a pap smear would
highly increase by receiving this message, and 26% answered that it would increase.
The nudges that were most likely to increase the likelihood of taking a pap smear,
in ascending order, were Default nudge, Affect nudge, Social Norm nudge, No nudge and
Incentives nudge.
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Results show that most women agreed that the Default nudge would increase the
possibility to take a pap smear. However, they were more divided on the remaining
four messages which contained the Affect nudge, Social Norm nudge, No nudge and Incen-
tives nudge. There are only a few more women who have answered that the probability
of taking a pap smear would increase, than women who have answered that it would
not.
A repeated measures ANOVA with a Greenhouse-Geisser correction shows that
there is a significant difference (F(3.373, 917.508) = 40.929, p < .001) in which of the
messages that increases the possibility of taking a pap smear. Post Hoc tests were
conducted to reveal specific differences between the nudges. There is a significant
difference between all of the nudges (p < .05), except Social norm nudge and Incentives
nudge (p = .247), Social norm nudge and No nudge (p = .799), and Incentives nudge and No
nudge (p = .276).
Women disagree on whether Social Norm nudge, No nudge and Incentives nudge
will increase the probability of taking a cell sample or not. It is therefore relevant to
check if this disagreement is due to the fact that the different age groups have answered
differently. The repeated measures ANOVA test reported that there was no significant
difference between group factors (F(2,269) = 0.865, p = .422), which means that the
disagreement has nothing to do with age.
Figure 6: Women’s perception on whether the probability of taking a pap smear increases after receiving a text message
with a nudge.
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4.4 RQ2: Do women find it ethically justifiable to receive
a message with the following nudge? (Social norms,
Default, Affect, Incentives, No nudge)
Due to the ongoing debate on ethical issues surrounding nudging, it was ap-
propriate to investigate if participants found it ethical to be nudged. All five mes-
sages were presented to the participants, followed by the question “To what extent
do you find it ethically justifiable to receive this message from the Cervical Screening
Program?”. The participants responded based on their subjective perception of the
nudges, through a five-point Likert scale. The result is presented in figure 7 as a di-
verging stacked bar chart and shows a clear trend. Women found the message with the
Default nudge the most ethical to receive, and the message with the Incentives nudge the
least ethical. As many as 50% of the respondents answered that they found the mes-
sage with the Default nudge highly ethically justifiable to receive, and 24% answered
that they found it ethically justifiable. Only 5% of the participants answered that they
did not found it ethically justifiable at all, and 8% did find it ethically justifiable. Unlike
the message containing the Default nudge, women were more critical to the Incentives
nudge. 33% answered that they did not find it ethically justifiable at all, and 25% an-
swered that they did not find it ethically justifiable.
A Repeated Measures ANOVA with a Greenhouse-Geisser correction shows that
there was a significant difference in how ethically justifiable the participants found the
five messages (F(3.621, 988.465) = 100.995, p < .001). Post Hoc tests were conducted
to reveal specific differences between the nudges. They showed that there was a sig-
nificant difference between all of the nudges (p < .001) except for two combinations.
There was no significant difference between Default nudge and No nudge (p = .119). Nor
between Social Norm nudge and No nudge (p = .119).
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Figure 7: How ethically justifiable women perceived the five text messages.
Tests were performed to explore if there were any differences in how ethically
justifiable women in different age groups found the various messages. Figure 8 shows
that women in the three age groups have answered quite similarly, with the message
containing the Default nudge as the most ethically justifiable, followed by No nudge,
Social Norm nudge, Affect nudge, and finally Incentives nudge as the least motivating.
The diverging stacked bar chart shows (Figure 8) that a majority of participants across
the three age groups found most text messages to be ethically justifiable, except the
message containing the Default nudge.
The repeated measures ANOVA test reported that there was no difference be-
tween group factors, which means that there was no significant difference in how ethi-
cally justifiable the different age groups found the various messages (F(2, 270) = 0.069,
p = .933).
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Figure 8: How ethically justifiable women perceived the five text messages, across age groups.
4.5 RQ3: Do women want to receive an invitation to cer-
vical screening through a text message?
After reviewing the five text messages, participants were asked “To what extent
is it desirable to receive an invitation to cervical screening through a text message?”.
Figure 9 shows what the different age groups answered. A high percentage of women
in all three age groups answered that it is desirable to receive an invitation through
a text message. Results showed that 87% of all the respondents found it desirable to
receive an invitation through a text message ( 68% answered highly desirable, 19%
answered desirable). 7% were neutral, 6% answered that they did not want to receive
a text message and 1% answered that it was highly undesirable. Results show that the
group who were most positive about receiving the invitation through a text message
was women in the youngest age group (25-39 years old). The age group that had the
highest amount of participants who did not want to receive an invitation through a text
message was the oldest age group (55-69 years old). 17% answered that they did not
want to receive an invitation through a text message, while only 1% in the youngest
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and the middle age group answered the same.
A one-way ANOVA test shows that there was a significant difference in whether
the participants wanted to receive a text message or not (F(2, 274) = 5.109, p < .007).
Post Hoc tests were conducted to reveal specific differences between the groups. They
showed that there was a significant difference between how the youngest age group,
25-39 years old (M = 4.617, SD = 0.769), and the middle age group, 40-54 years old (M
= 4.299, SD = 1.047) answered (p = .027). It was also a significant difference between
how the youngest age group, 25-39 years old (M = 4.617, SD = 0.769), and the oldest
age group, 55-69 years old (M = 4.194, SD = 1.142) answered (p = .036). There was no
significant difference in how the middle age group, 40-54 years old, and the oldest age
group, 55-69 years old answered (p = .834).
Figure 9: Women’s desire to receive an invitation to cervical screening through a text message.
4.6 Qualitative survey answers
The last question in the survey was a voluntary qualitative question. Participants
were asked if they had any other comments on the topic. This was done to reveal
information that might be interesting to the research. In total 42 women responded
to this question. The answers vary in length but are on average 2-3 sentences long.
To analyze these qualitative answers, I have performed a thematic analysis, based on
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Barbour´s [65]. As the data is already transcribed I have organized it and looked for
trends to identified themes. Comments that were not relevant for the research, were
not included. Based on this, three main themes were made; Fixed appointments could
increase attendance, text messages rather than letters, and thoughts around taking the
pap smear at your GP’s office.
Fixed appointment could increase attendance
A total of eight comments were related to receiving a fixed appointment. It seems
that women believe this can increase attendance. Some of the comments were ”A fixed
appointment will cause more women to take a pap smear”, ”Many women receive a
letter in their mailbox but forget to order an appointment, a fixed appointment would
make more women take the test” and ”The long waiting time at the GP is a barrier for
me when booking an appointment to get tested”. Some of the comments also contained
thoughts on possible issues. One said that if the fixed appointments are scheduled with
your GP, it could be a dilemma for some women as they rather want to go to a gynecol-
ogist. Another said that a fixed appointment may feel like an invasion for some, while
the fee for not showing up to your appointment was reviewed as problematic by one.
Text messages rather than letters
A total of six comments were related to receiving an invitation through a text
message. Many believe that digital reminders like text messages will increase atten-
dance to cervical screening, rather than physical letters that some still receive in their
mailbox. Repeated comments were ”I’m very positive to receiving an encouragement
from the Cervical Screening Program as a text message”, ”It is a good idea to switch to
digital reminders instead of letters in the mailbox” and, ”I think a digital reminder can
increase the screening rates”. One woman emphasized that it is important that the text
messages do not seem provocative.
Taking the pap smear at your GP’s office
Several women expressed that they do not want to take the pap smear at their
GP’s office. Some have had bad experiences with poor follow-up by their GP after a
test, while others have experienced minimal to no information about the importance
of getting tested regularly. Several women answered that they prefer a gynecologist to
take the pap smear rather than their GP. A total of nine comments were left regarding
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these issues, some of them were ”Not everyone wants their GP to take the test”, ”It
should be easier and cheaper to take a test with a gynecologist rather than your GP”,
”I received minimal to no follow-up by my GP after taking the test” and ”I wish my




The aim of this master thesis was to investigate if nudging in the form of per-
suasive text messages could make more women participate in cervical screening. This
chapter discusses the quantitative data in the context of existing literature. RQ4 is dis-
cussed together with RQ1, RQ2, and RQ3.
5.1 General discussion
Results show that persuasive messages have the possibility to increase attendance
to cervical screening. However, not all messages are equally effective. Findings are
consistent with similar studies on nudging in screening, which reports that digital
nudging can be efficient in getting more women to participate in cervical screening
[13, 29, 30].
Results show that the two messages with the highest potential to increase atten-
dance to cervical screening, in this context, were the message with the scheduled ap-
pointment (Default nudge) and the emotionally informed message (Affect nudge). The
message containing a scheduled appointment was the most influential message and
had the highest potential to motivate women of all ages to attend screening. Accord-
ing to Kahneman[43], when people are faced with several choices they often choose
the default option because it does not require any reflection or time. This may be a
possible explanation as to why this text message performed so well. The text mes-
sage containing the emotional message, Affect nudge has the second-highest potential
to increase attendance to cervical screening. One possible explanation may be that the
content was experienced as intimidating and unpleasant, as it contained words such
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as death and cancer. This may have led participants to realize the importance of par-
ticipating screening, but also the possible consequences of not participating. Findings
from previous studies also report that messages that rely on fear to change behavior
were effective [13, 14, 50].
The text messages containing the Social Norm nudge and No nudge resulted in sim-
ilar results throughout the study. Results show that they have less potential than the
Default nudge and Affect nudge to increase attendance to cervical screening. Approxi-
mately half of the participants were likely to be influenced by these messages, while
the other half were not. It is therefore uncertain to what degree these messages would
increase screening attendance. Additionally, both these messages had the highest per-
centage of neutral answers. A neutral answer may indicate that participants were in-
different to the message or unsure of what to answer. The two messages do not contain
as confronting or unpleasant text as some of the others, participants may therefore ex-
perience them as more neutral. A possible explanation as to why the message without
a nudge was perceived as motivating by some may be because it was less complex
compared to the other nudges. This was the shortest message and therefore requires
less cognitive effort to process. A previous study also reported that a message without
a nudge was found to have the second-largest effect on attendance to cervical screening
[13].
A possible explanation as to why some participants did not perceive the Social
Norm nudge as more motivating, may be because the statistics presented did not match
the participant’s expectations. A previous study [36] reported that social compari-
son only motivated the participants if the comparison were similar to the participant’s
performance. According to Dolan et al., [44] descriptive norms should match the ex-
pectations that people have, to be the most efficient. It is therefore possible that some
expected the number of women who attend screening to be more than what was pre-
sented.
The message with the least potential to increase attendance to cervical screening
was the one containing a fee for not showing up to the scheduled appointment (Incen-
tives nudge). A majority of the participants reported that they did not find the message
motivating or ethical. It is though interesting that 23% of women answered that the
probability of taking a pap smear would highly increase by receiving this message (See
Figure 6). One possible explanation may be that they would have participated because
they do not want to pay the fee. According to Kahneman [43] people are sensitive to
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costs and want to avoid losses. It is though uncertain whether such a message would
have done more harm than good, as a majority of women did not find it ethical. Few
participants responded neutral to this message, which indicates that most of them had
a strong opinion.
Analyzes was done to find differences between user groups and how they were
influenced by the messages. Participants were asked about their previous screening
history and experiences. The results showed none of these factors affected which
nudge participants were influenced by. Results also showed that there were small
to no differences in which nudge women from the different age groups are influenced
by. This observation is consistent with a previous study that reported no difference in
how women from different age groups reacted to a message with a scheduled appoint-
ment [30]. This indicates that it is not necessary to adapt the messages to different age
groups, but that a ”one fits all” approach could be efficient in this case.
5.2 RQ1: Do women find the following nudges motivat-
ing? (Social norms, Default, Affect, Incentives, No
nudge)
Results show that participants found some messages more motivating than oth-
ers. Most women found the message with the Default nudge and the Affect nudge the
most motivating. Using one of these may therefore have more potential to motivate
women to attend cervical screening than a nudge they felt less motivated by, like the
Incentives nudge. Previous studies within healthcare have reported successful results by
implementing the best performing message. In a study where 8 message variants with
different nudges were tested to get more organ donors, the most successful message
resulted in 1,203 more organ donors [14].
The significant difference in how motivated women were by the message with
Default nudge compared to the Incentives nudge shows that small changes in the text
may result in considerable differences. The two messages were almost identical, except
that the message with the Incentives nudge contained an additional sentence with a fee
for not showing up to the scheduled appointment. This is consistent with the idea
behind nudging, which is that small details can have a significant impact on people’s
behavior [12].
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An invitation with a scheduled appointment (Default nudge) was mentioned by
non-attendees to the screening program in Norway as desirable [8]. The Norwegian
mammography screening program also uses this approach in their invitations [66].
According to Kahneman [43], we often make our decisions based on previous expe-
riences. Familiarity with this kind of invitation strategy may be one of the reasons
why so many women found it motivating. The age group that was the most motivated
by it was the oldest one. This is also the target group for breast screening in Norway
(Women between 50-69 years old) [66], and may be the reason as to why it performed
so well among women in this age.
Results show that many of the participants have answered neutral to the Social
Norm nudge and the message without a nudge. This indicates that respondents were
uncertain whether they felt motivated or not. Approximately half of the participants
answered that they were motivated, while the other half were not motivated. It is
therefore uncertain how effective these messages would have been in getting more
women to attend screening. Since there were no differences between user groups and
how motivated they were by the various messages, there is no obvious reason as to
why participants have answered so differently.
Few women were motivated by the message with the fee, which is perhaps not
so strange considering that most people would have chosen to avoid a fee if they had
been given the choice. One participant commented that ”It may be problematic with a
fee for not showing up to a scheduled appointment”. It is likely that other participants
also shared this view, as most of them did not find this message motivating. However,
considerably more women in the youngest age group found it motivating compared
to the other two groups. A possible explanation may be that younger women have
a different relation to receiving fees than older women, and therefore found it more
acceptable. Younger women may also be in a different financial situation where they
have fewer financial expenses, such as children and mortgages, and therefore viewed
the fee as a manageable cost. According to Dolan et al. [44] how large a financial loss
depends on where it is seen from. People have different reference points, which affects
how they experience a loss. It is therefore possible that younger women experienced
the fee as a smaller loss than what older women did.
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5.3 RQ2: Do women find it ethically justifiable to receive
a message with the following nudge? (Social norms,
Default, Affect, Incentives, No nudge)
There has for a long time been a discussion among researchers whether nudging
is ethical or not [28, 53, 54]. RQ2 allowed participants to decide for themselves if they
found it ethical to be nudged. Results show that there were considerable variations in
which messages that were perceived as ethically justifiable, and which were not. The
message with the scheduled appointment (Default nudge) was found as the most eth-
ically justifiable. A possible explanation may be that participants were familiar with
this invitation approach and perceived it as normal. According to Hofmann et al. [26]
a scheduled appointment is one of the most common ways of nudging in different
screening programs. Most women also found the message without a nudge and the
one with the Social Norm nudge ethical. None of these messages contained any uncom-
fortable or confronting text. It is therefore possible that participants experienced them
as comfortable.
The emotionally informed message (Affect nudge) was perceived similarly as the
message with the Social Norm nudge and the one without a nudge. Results show that
considerably more participants from the youngest age group found the message with
the Affect nudge less ethical compared to the two older age groups. One possible expla-
nation may be that they experienced the number of cancer cases and deaths as more
frightening than the older groups. Younger women may also be less aware of the statis-
tics around cervical cancer as many of them are new to the screening program.
Most participants did not find the message with the fee (Incentives nudge) ethically
justifiable. According to Thaler and Sunstein [12], a nudge must be easy to avoid.
This message requires the participants to either attend the scheduled appointment or
change the appointment in order to avoid the fee. The message is therefore difficult to
avoid, and it can be discussed whether it is ethical or not. In a study where different
nudges were tested to investigate the public’s support of nudging, a nudge with an
economic incentive was not supported by a majority of the participants [56]. This result
confirms that most participants in the screening also do not support a message with
economic incentives.
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5.4 RQ3: Do women want to receive an invitation to cer-
vical screening through a text message?
Most participants answered that they wanted to receive an invitation to the screen-
ing program through a text message. Results showed that 87% of all the respondents
found it desirable. Several women also commented that they believe text messages
would increase attendance to cervical screening, rather than physical letters. Today,
approximately 40% of the invitations to cervical screening are sent through physical
letters (Personal communication, The Norwegian Cervical Screening Program, Jan-
uary 26, 2021). Previous studies also show that text messages have been effective in
health-interventions [19, 20, 21, 22].
The youngest age group were slightly more positive about receiving an invitation
through a text message than the older ones. One possible explanation may be that this
age group is more used to receiving similar invitations on their mobile phones. A
number of measures have been initiated by the Norwegian government to digitize the
health sector in the last decade [32]. As a result, parts of the health sector have replaced
letters and phone reminders with text messages. This may therefore be perceived as
more normal for younger women than older ones, who are used to receiving letters.
Women in the oldest age group had the highest percentage of women who did not
want to receive an invitation through a text message. This may be because women in
this group want to continue receiving letters.
5.5 Limitations
Methodology shortcomings
One of the limitations of using a survey is that participants may have understood
questions incorrectly [57]. Technical problems may have accrued similar to those ex-
perienced in the pilot, where some participants in the oldest age group had difficulties
taking the survey on their mobile phones. There was a significantly smaller proportion
of participants in the oldest age group (13%) compared to the two other groups. This
may be related to some of the same technical issues that occurred in the pilot. It may
also be due to a lack of available technology. Due to the corona pandemic, it has not
been possible to be physically present to assist the participants.
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Sample bias
An attempt was made to spread the survey in various channels by people in
different age groups, to get a representative sample of the population. Although an
attempt has been made to reach out to a broad group of participants, the sample was
not randomized. A consequence of this may be biased answers. Participants may
have answered positively because they are familiar with the researcher and wanted to
contribute. However, the varying number of participants from different age groups
shows that a broad range of women had answered. This indicates that participants
outside of the researcher’s network also have responded the survey.
Error in the survey execution
An error was detected in one of the age groups after the survey was executed.
The middle age group should have consisted of women between 40-54 years old, but a
mistake made it instead 40-55 years old. This resulted in two age groups that contained
the age of 55 years old (40-55 years old, 55-69 years old). The consequences of this may
be that someone ended up in the wrong age group. It is difficult to be certain about
how this has affected the result, as the participants have not stated their exact age.
It is conceivable that 5.8% (87/15=5,8%) of women in the middle age group were 55
years old. This means that approximately 5.8% of the women in the middle age group
belong to the oldest age group. It may have affected the results, but since the number
of participants this applies to are so small, it has probably not had a remarkable effect.
There are no reported results where differences between these two groups are so small
that this error would have made a difference.
Nudge design
The nudge design was based on the MINDSPACE framework [44] and Caraban
et al´s [38] framework on technology-mediated nudging in HCI. This is just a part of
the wide range of frameworks that exist on behavior change concepts. It is therefore




Findings indicate that persuasive messages may be an effective approach to mo-
tivate participants to attend screening. This should therefore be viewed as a promising
approach for health interventions. A specific set of nudges were tested, and the re-
sult showed that some had the potential to influence behavior. This information can
be used by practitioners to get more women to participate in screening. Other signifi-
cant findings that may be of interest for today’s practice is that participants responded
equally to the messages regardless of age. This indicates that a ”one size fits all” may
be effective. Also, most participants answered that they wanted to receive an invita-
tion through a text message. Screening programs currently use different platforms to
send out invitations, including physical and digital letters. This finding suggests that
text messages should be considered as an appropriate platform.
Implications for research
Findings from this study contribute to the field of digital nudging in healthcare.
It provides valuable insights into how nudging in the form of persuasive messages
performed in a health intervention. Previous studies have reported that nudging has
the possibility to motivate women to participate in screening. Results from this study
strengthen this finding.
The method used differs from what is common in similar studies. It was used
to investigate how participants perceived the various messages. Similar studies have
investigated the effectiveness of a message, but there is apparently less research on how
it is perceived by the receiver. The results may therefore provide valuable insights from
a new perspective. Further, findings from this study is a contribution to the ongoing
discussion about whether a nudge is ethical or not. Various frameworks for ethical
nudging exists, but few empirical studies have investigated what is considered ethical
by the receiver of the nudge. The results may therefore be valuable for future studies




The aim of this study was to explore if digital nudging could get more women
to participate in screening. Persuasive text messages were designed based on theory
from persuasive technology and digital nudging. The text messages were presented to
participants for cervical screening through a survey. Quantitative research was consid-
ered relevant, as it facilitates the collection of data from a representative sample of the
target population. Findings show that digital nudging in the form of persuasive mes-
sages can be effective to get more women to participate in cervical screening. However,
not all messages were equally effective. This shows the importance of testing various
messages before implementing one. The text message with the highest potential to in-
crease attendance to cervical screening was a message with a scheduled appointment.
The message with the lowest potential to increase attendance to cervical screening was
a message that contained a fee for not showing up to a scheduled appointment.
Several research questions were investigated in order to address the problem
statement. Because of the large target population for cervical screening, it was rele-
vant to investigate if different age groups responded differently to the nudges. Results
showed that there were small to no differences in which nudge women from the dif-
ferent age groups were influenced by. This indicates that a ”one size fits all” approach
could be appropriate when designing digital nudge interventions for screening.
As text messages have been reported to be effective to increase participation in
various healthcare contexts, it was relevant to test if this also could be effective in
cervical screening. As much as 87% of all the respondents answered that it is desirable
to receive an invitation through a text message. Screening programs should therefore
consider this platform as suitable for distributing invitations.
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Additionally, this study is a contribution to the ongoing discussion about whether
nudging is ethical or not. Various frameworks for ethical nudging exist, but few empir-
ical studies have investigated what is considered ethical by the receiver of the nudge.
Findings provide valuable insight into how future nudges can be designed to be eth-
ical. Results showed that some messages were found more ethical than others. Most
participants found a message with a scheduled appointment ethical, while a message
with a fee for not attending a scheduled appointment was not found to be ethical. This
amplifies how small changes in the text may result in considerable differences.
Findings are relevant for both research implications and implications for prac-
tice. The study provides valuable insight into how digital nudging have performed
in a health intervention, which is relevant to the research field. The methodology ap-
proach differs from what is common in this field. A survey was used to investigate
how participants perceived the various messages. Similar studies usually investigate
the effectiveness of a message, but there is apparently less research on how it is per-
ceived by the receiver. The results may therefore provide valuable insights from a new
perspective.
Findings indicate that persuasive messages could be an effective approach to mo-
tivate participants to attend screening. Practitioners can use the results from this study
to design effective screening invitations that motivate more people to participate in
screening.
6.1 Further research
This study investigated how digital nudging in the form of persuasive text mes-
sages were perceived by participants to cervical screening. Future research should
investigate how persuasive messages performs in the actual context. This may re-
veal how many people that actually participates in screening after receiving the text
message. Such a study should also include a higher number of participants to get a
representative sample of the target population.
Future research should also investigate what is the ideal time to send a persuasive
message in this context. The timing of a nudge may be crucial to how it performs. This
was not possible to investigate with the method that was used. Context-awareness
and personalizing of nudges should also be investigated further by future research as
it may lead to more effective nudges.
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This study is based on the premise that participation in cervical screening can
be improved by making changes to the invitation strategy. This is based on previous
findings that have reported that the current invitation fails to motivate participants to
attend screening. It is thus not certain that this is the most efficient approach. Future
studies may investigate several parts of cervical screening to see if other measures
could be more efficient. Several women commented that they prefer a gynecologist
to take the pap smear instead of their GP. The current invitation to cervical screening
recommends participants to schedule an appointment with their GP. Future studies
may, therefore, investigate this further, in addition to other measures that may lead to
increased participation in screening.
Additionally, future research may also draw attention to relevant stakeholders
such as those responsible for the cervical program, general practitioners, and gyne-
cologists. They may provide information from a different perspective that could be
valuable in the job of getting more people to participate in screening.
The nudge design was based on two frameworks that are commonly used for
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